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1 Introduction 

Aspect Consulting, LLC (Aspect) has prepared this Focused Feasibility Study (FFS) on 
behalf of Olympic Property Group and Pope Resources, LP (OPG) for the Olympic 
Water & Sewer, Inc. (OWSI) property located at 781 Walker Way in Port Ludlow, 
Washington (herein referred to as the Site) (Figure 1). This FFS incorporates the results 
of the previous investigations, the completed soil cleanup action, and soil vapor 
extraction (SVE) and SVE with groundwater pumping (DPE) pilot test activities 
completed by others, identifies and evaluates technically feasible cleanup action 
alternatives, and provides the basis for recommendation of the preferred final cleanup 
action for the Site. This FFS has been prepared in accordance with the Washington State 
Model Toxics Control Act Cleanup Regulation (MTCA), as established in Chapter 173-
340 of the Washington Administrative Code (WAC) 173-340. The following subsections 
present the purpose and objectives of the FFS as well as an overview of this report 
organization. 

1.1 Purpose and Objectives 
Previous subsurface investigations and impacted soil excavation activities completed by 
others confirmed the release of gasoline-range total petroleum hydrocarbons to soil and 
groundwater at the Site from three former gasoline underground storage tanks (USTs) 
that were permanently decommissioned by removal in September 1990. Collectively, the 
completed UST decommissioning and soil removal activities, subsurface investigations, 
SVE and DPE pilot testing, and terrestrial ecological evaluation (TEE) meet the remedial 
investigation (RI) requirements of WAC 173-340-350. Details regarding the RI activities 
completed at the Site are provided in the following documents and are referenced 
throughout this report: 

 Hydrocarbon Contamination Assessment and Underground Storage Tank 
Removal, Port Ludlow Water District, Port Ludlow, Washington, dated March 4, 
1991, prepared by Applied Geotechnology, Inc. (AGI) (UST Removal Report; 
AGI, 1991). 

 Well 17 Site Contamination, Initial Findings, and Recommendations, dated April 
26, 2009, prepared by Robinson Noble & Saltbush, Inc. (Robinson Noble) (Initial 
Findings Report; Robinson Noble, 2009); 

 Site Characterization Report, Olympic Water & Sewer, Inc. Property, 781 Walker 
Way, Port Ludlow, Washington, dated December 17, 2010, prepared by SLR 
International Corporation (SLR) (Site Characterization Report; SLR, 2010); 

 Additional Investigation Report, Olympic Water & Sewer, Inc. Property, 781 
Walker Way, Port Ludlow, Washington, dated August 2, 2011, prepared by SLR 
(Additional Investigation Report; SLR, 2011); and 
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 Soil Vapor Extraction Pilot Test Report, Olympic Water & Sewer, Inc. Facility, 
781 Walker Way, Port Ludlow, Washington, dated May 8, 2012, prepared by SLR 
(SVE Pilot Test Report; SLR, 2012). 

Based on the results of the RI activities, the Site has been sufficiently characterized to 
support the development and evaluation of technically feasible cleanup alternatives in 
accordance with WAC 173-340-360 through 173-340-390. 

A traditional feasibility study (FS) typically includes an extensive development, 
screening, and evaluation process for numerous remedial alternatives. However, given 
the high frequency of sites with gasoline-impacted soil and groundwater, the range of 
applicable and effective remedial technologies is relatively well defined. In addition, 
Site-specific conditions preclude many potential remediation alternatives from 
application at the Site. Therefore, an FFS is considered sufficient for this Site. 

The specific objectives of this FFS are to: 

 Provide a summary of completed remedial investigation, cleanup activities and 
current site conditions, and present a concise Site conceptual model. 

 Present a detailed analysis and feasibility evaluation of the completed 
SVE/groundwater pumping pilot test;  

 Present the results of the completed soil vapor pathway evaluation; 

 Identify and evaluate technically feasible cleanup action alternatives; and 

 Present a recommendation for a final cleanup action for the Site in accordance 
with WAC 173-340-350(8). 

The final cleanup action will be conducted independently under the Washington State 
Department of Ecology (Ecology) Voluntary Cleanup Program (VCP) with the objective 
to obtain a No Further Action (NFA) determination for the Site. The Site has been 
enrolled in the Ecology VCP and has been assigned VCP Identification No. SW1311. 

1.2 Organization 
This report has been organized into the following sections: 

 Section 2 – Summary of Site Conditions provides a summary of Site conditions 
including location and description, environmental setting, and geology and 
hydrogeology. This section also details recent soil vapor sampling work 
completed by Aspect.  

 Section 3 – Conceptual Site Model provides a summary of the conceptual site 
model including a discussion of the constituents of concern (COCs), affected 
media, sources and inferred extent of soil and groundwater impacts, potential 
receptors and exposure assessment, and contaminant fate and transport 
mechanisms for the Site. This section also presents the simplified Terrestrial 
Ecological Evaluation (TEE) completed for the Site. 

 Section 4 – Basis for Additional Remedial Action presents the objectives and 
standards by which evaluation of additional remedial action(s), beyond those 
already completed at the Site, will be measured. 
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 Section 5 – Focused Feasibility Study presents a screening of potential remedial 
technologies, the retained cleanup action alternatives, and an evaluation of those 
alternatives. 

 Section 6 – Summary of Preferred Cleanup Action provides a summary of the 
recommended cleanup action alternative for implementation at the Site. 

 Section 7 – References provides a list of the source materials referenced in this 
report. 
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2 Summary of Site Conditions 

This section provides a summary of Site conditions including Site location and 
description, environmental setting, geology and hydrogeology. It also details the recent 
soil vapor sampling work completed by Aspect. 

2.1 Site Location and Description 
The Site is located in Section 8, Township 28 North, Range 1 East in Port Ludlow, 
Washington (Figure 1). Identified as Jefferson County Parcel No. 821084004, the Site 
consists of an approximately 2.2-acre parcel of land located approximately ½-mile 
northwest of the Port Ludlow bay. The Site is located at the southwest corner of the 
intersection of Walker Way and Rainer Lane (Figure 2). Properties adjacent to the south, 
west, and east, beyond Rainier Lane are developed with single-family residences 
(Jefferson County, 2013). Properties to the north, across Walker Way, are developed with 
a mini-storage facility and single-family residences. 

The parcel is partially developed with an OWSI operations and maintenance facility, 
which consists of an approximate ½-acre area that includes an office/shop/garage 
building (garage building), a public water supply well (i.e., Well #2) and associated pump 
house building, and a storage trailer (Figure 2). The ground surface within the developed 
portion of the Site is primarily unpaved, except for a narrow asphalt driveway that runs 
down the center of the OWSI facility from Walker Way to approximately the storage 
trailer. Areas surrounding the facility are undeveloped and covered with dense 
vegetation. The OWSI facility has been in operation since first development in 1968, 
following the installation of the water supply Well #2 (Figure 2) (SLR, 2011). Additional 
details regarding water supply Well #2 are provided in the following sections of this 
report. 

2.2 Environmental Setting 
This subsection provides a summary of the environmental setting of the Site. The 
information presented here has been obtained from a review of national, state, and local 
records and previous environmental work completed at the Site by others. 

2.2.1 Land-Use 
According to Jefferson County Assessor’s Office, the property land use code is 4800–Utilities, 
non-public (Jefferson County, 2013). The land use code for properties adjacent to the south and 
west is 1100–Houses, single units, non-farm. According to the Jefferson County Assessor’s 
Office, properties adjacent to the south, west, and east, beyond Rainier Lane are zoned 
MPR-Single Family. Properties to the north, across Walker Way, are zoned Rural Residential. 
However, the Site is used for commercial purposes by OWSI as an operations and maintenance 
facility, including water supply Well #2. The current and future land use for the Site is and will 
likely remain commercial. 
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2.2.2 Topography 
The ground surface elevation proximate to the northern property boundary of the Site is 
approximately 290 feet above mean sea level (Google Earth, 2013). The ground surface 
of the OWSI facility slopes gently toward the southwest (Figure 2). Areas surrounding 
the facility are undeveloped and covered with dense vegetation. A densely vegetated 
gulley, containing an intermittent seasonal stream, is located to the west of the OWSI 
facility. 

2.3 Geology, Hydrogeology, and Groundwater Use 

2.3.1 Geology  
Based on the results of multiple investigations completed to date at the Site, Site soils  
consist of dense glacial advance outwash (sand, gravel, and silt units) with interbedded 
lacustrine silts to the maximum depth drilled (approximately 60 feet [below ground 
surface] bgs). Specifically, thin surficial gravel fill is underlain by a sand (silty to 
gravelly) to gravel unit that is approximately 29 to 43 feet thick. Beneath the central and 
southern parts of the property, a 5- to 10-foot-thick sandy silt to silt is interbedded within 
the sand to gravel unit. The sand to gravel unit is underlain by clayey to gravelly silt that 
is 15 to more than 23 feet thick. At the northern and central parts of the OWSI facility, 
the clayey to gravelly silt unit is overlain by a silty sand that is up to 11 feet thick. In the 
central part of the OWSI facility (at MW-1 and MW-2), the top of the clayey to gravelly 
silt occurs at an elevation of approximately 251 feet above the NAVD 88 datum, while at 
the northern, southern, and eastern parts of the facility (at MW-4, MW-3, and MW-5, 
respectively), the clayey to gravelly silt occurs at higher elevations (approximately 260 to 
263 feet above the NAVD 88 datum). At MW-2, MW-3, and MW-4, a gravelly sand to 
sand and gravel that is approximately 5 to 7.5 feet thick is interbedded within the clayey 
to gravelly silt unit (SLR, 2010).  At MW-1, the clayey to gravelly silt unit is underlain 
by silty sand that extends beyond the bottom of the boring. According to the driller’s log 
for the water supply well (Well #2) located in the northern part of the property, a thick 
sequence of clay and cemented sand occurs from approximately 49 to 215 feet bgs (SLR, 
2010).   

2.3.2 Hydrogeology 
Shallow groundwater at the Site occurs under perched conditions within the glacial 
advance outwash and lacustrine deposits at depths above approximately 60 bgs. Deeper 
regional water-bearing units are present beneath a thick aquitard comprised of clay and 
cemented silty sand. These deep water-bearing units at Well #2 occur at depths of 
between 215 and 245 feet bgs, or over at least 150 feet below the top of the aquitard and 
base of the perched units.  

In early April 2011, the depths to perched groundwater in the Site monitoring wells and 
SVE points ranged from 19.80 to 36.98 feet below the tops of the well casings, and the 
groundwater elevations ranged from 256.89 to 275.85 feet above the NAVD 88 datum 
(Table 1). At wells MW-1 through MW-4, the groundwater elevations in April 2011 were 
3.32 to 5.68 feet higher than in October 2010, and from June 2010 to April 2011, the 
groundwater fluctuations in the wells ranged from 3.81 to 5.68 feet. The higher 
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groundwater elevations in April 2011 likely reflect seasonal recharge from infiltration of 
precipitation during the autumn and winter months. 

Shallow groundwater beneath the Site occurs within the sand to gravel unit, and is 
perched on top of the underlying clayey to gravelly silt unit (see Figure 5 of the 
Additional Investigation Report; SLR, 2011). During periods of seasonal recharge, 
groundwater appears to collect above the silt and overlying silty sand units. In areas 
where the silty sands and silts are present at higher elevations, the groundwater elevations 
are higher. For example, groundwater elevations were 266.35 feet at MW-3, 273.19 feet 
at SVE-1, 273.38 at MW-4, and 274.07 feet at SVE-2 (see Figure 4 of the Additional 
Investigation Report; SLR, 2011). This groundwater is hydraulically continuous with the 
deeper perched groundwater intercepted by wells MW-1 and MW-2. The horizontal 
hydraulic conductivity of the sand to gravel unit is expected to be significantly (i.e., 
orders of magnitude) greater than the vertical hydraulic conductivity of the underlying silt 
and silty sand. Therefore, groundwater accumulating above the 265-foot elevation is 
expected to primarily flow laterally toward the gravels encountered at MW-2, or toward 
the intermittent stream in the gulley where stream sampling was completed in April 2011. 

The groundwater flow within the perched zone appears to be controlled by the geometry 
of the clayey to gravelly silt, with flow converging into the low point of the top of the silt 
unit (SLR, 2010). As described above, the elevation of the silt unit is about 10 feet lower 
in the central part of the OWSI facility than at the northern, southern, and eastern parts of 
the facility. This interpretation is consistent with the high petroleum hydrocarbon 
concentrations occurring in the groundwater at wells MW-1 and MW-2 (SLR, 2011).  
Based on the known clayey to gravelly silt geometry and the area of petroleum 
hydrocarbon-impacted groundwater, there appears to be a flow component to the south-
southwest (SLR, 2011). Perched groundwater appears to discharge to the intermittent 
stream at locations near the southern end of the property. 

2.3.3 Groundwater Use 
Well records obtained by SLR from Ecology and OWSI identified 12 water supply wells 
located within a ½-mile radius of the property (SLR, 2010). Approximate locations for 
the water supply wells are shown on Figure 7 of the Site Characterization Report (SLR, 
2010). Copies of the water supply well completion logs and a table prepared by SLR that 
presents the well completion details are included as Appendix A. According to the well 
records, groundwater from the water supply wells, including Well #2 located at the Site, 
is used for domestic purposes. Shallow perched groundwater at the Site is not used for 
drinking purposes (SLR, 2011). 

Water supply Well #2 is screened at depths ranging from 214 to 245 feet bgs. All of the 
identified water supply wells in the vicinity of the Site are completed (i.e., screened or 
open casing) at depths ranging between 157 and 377 feet bgs. The soil descriptions on the 
well logs consistently note that a thick sequence of clay and cemented silty sand aquitard 
units occur above the deep groundwater-bearing zones. Groundwater flow directions in 
the deeper regional aquifer have been inferred to flow from the upland areas toward Port 
Ludlow, indicating that the water supply wells are located hydraulically up- or cross-
gradient of the Site (EES, 1994). 
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Based on the presence of the thick aquitard and the inferred deep groundwater flow 
direction, shallow impacted perched groundwater beneath the Site is not considered a risk 
to water quality in the deep groundwater-bearing zones (SLR, 2010). The lack of 
detectable petroleum hydrocarbons in water samples collected from Well #2 in the 1990, 
2009, and 2010 further supports this conclusion (SLR, 2010). 

2.4 Soil Vapor Pathway Evaluation 
Aspect completed an evaluation of the soil vapor pathway at the Site in June 2013. The 
purpose of the evaluation was to assess if concentrations of gasoline constituents 
exceeding the screening levels provided in Ecology’s Draft Guidance for Evaluating Soil 
Vapor Intrusion in Washington State (Ecology, 2009) were present in soil vapor beneath 
the slab of the garage building. Aspect installed soil vapor points SV-1 and SV-2 at the 
Site on June 20, 2013 (Figure 3). Soil vapor samples were collected from vapor points 
VP-1 and VP-2 on June 21, 2013, in accordance with the Standard Operating Procedure 
provided in Appendix B. 

As noted in Section 2.2.1, the current and future land use for the Site is and will likely 
remain commercial. The vapor sample analytical results were therefore evaluated for a 
commercial land use scenario (Table 2). No exceedances of screening levels were 
recorded in soil vapor, and therefore no further evaluation of the soil vapor pathway is 
considered warranted given the current and future Site land use. A copy of the soil vapor 
laboratory analytical report is provided in Appendix C. 

2.5 Sufficiency of Remedial Investigation Activities 
As previously noted in Section 1.1, the results of the UST decommissioning activities, 
completed soil cleanup action, subsurface investigations, and pilot test activities 
completed at the Site constitute a complete RI in general accordance with WAC 173-340-
350. The complete RI activities are considered sufficient to support the development and 
evaluation of technically feasible cleanup alternatives in accordance with WAC 173-340-
360 through 173-340-390. Details regarding the RI activities completed at the Site are 
provided in documents referenced in Section 1.1. The conceptual site model, based on the 
results of the RI activities completed by others and the soil vapor pathway evaluation 
recently completed by Aspect, is presented in the following section. 
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3 Conceptual Site Model 

This section provides a summary of the conceptual site model including a discussion of 
the COCs, affected media, sources and inferred extent of soil and groundwater impacts, 
potential receptors and exposure assessment, and contaminant fate and transport 
mechanisms for the Site. This section also presents the simplified TEE completed for the 
Site. 

3.1 Constituents of Concern 
The COCs identified for the Site are based on the historical use of gasoline USTs at the 
Site and the results of the RI activities. Based on the available data, the following COCs 
have been identified for the Site: 

 Gasoline-range total petroleum hydrocarbons (TPH); and 

 The gasoline constituents benzene, toluene, ethyl-benzene, and total xylenes 
(BTEX). 

3.2 Affected Media 
Concentrations of one or more of the COCs have been confirmed in soil and/or 
groundwater at the Site. Therefore, soil and groundwater have been identified as affected 
media of concern for the Site. Based on the lack of detectable concentrations of COCs in 
surface water samples collected from the intermittent seasonal stream located west of the 
OWSI facility, surface water will not be retained as a media of concern (SLR, 2011). In 
addition, based on the results of the soil vapor evaluation recently completed by Aspect, 
indoor air will not be retained as a media of concern. Potential receptors and exposure 
pathways are summarized in Section 3.4.  

3.3 Sources and Extent of Impacts 
A source area is the location where a release has occurred at the Site. Based on the 
available data, the sources of the COCs in the affected media are the 1,000-gallon UST 
formerly located beneath the floor of the garage building and the 2,000-gallon UST 
formerly located along the west side of the garage building (SLR, 2011). As previously 
noted, these USTs were permanently decommissioned by removal in September 1990. 
Given the similar contents of these former USTs (i.e., gasoline) and the proximity of 
these two source areas relative to each other, the two source areas will be treated as a 
single source area for the purposes of evaluating technically feasible remedial 
alternatives. 

The extent of soil and groundwater impacts at the Site is identified as areas where COCs 
in the affected media have come to be located. A description of the extent of soil and 
groundwater impacts at the Site is presented below. 
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3.3.1 Soil 
Following removal of the USTs, a cleanup action consisting of excavation of gasoline-
impacted soil was completed to the extent practicable in 1990 (SLR, 2011). To prevent 
structural damage to the garage building, residual gasoline-impacted soil was left in-place 
at the base of the 1,000-gallon UST excavation (SLR, 2011). Residual gasoline-impacted 
soil at that location is expected to occur from below approximately 10 feet bgs to the 
perched groundwater table between approximately 20 to 41 feet bgs (SLR, 2011). 

Concentrations of gasoline-range TPH exceeding the MTCA Method A cleanup level of 
30 milligrams per kilogram (mg/kg) were detected in soil samples collected at depths 
greater than 20 feet bgs at SVE-2 and MW-1B (Table 3). Similarly, concentrations of 
benzene exceeding the MTCA Method A cleanup level of 0.03mg/kg were also detected 
in the soil sample collected at 24.5 to 25 feet bgs at MW-1B (Table 3). 

Based on the results of the RI activities, the area of impacted soil is estimated to extend 
beyond the western, eastern, and southern ends of the garage building and covers an area 
of approximately 3,140 square feet (see Figure 7 of the Additional Investigation Report; 
SLR, 2011). The extent of soil impacts at the Site has been sufficiently characterized to 
support the development and evaluation of technically feasible cleanup alternatives in 
accordance with WAC 173-340-360 through 173-340-390. 

3.3.2 Groundwater 
Concentrations of gasoline-range TPH exceeding the MTCA Method A cleanup level of 
800 micrograms per liter (µg/L) have been detected during multiple sampling events at 
MW-1, MW-2, SVE-1 and SVE-2 (Table 4). In addition, concentrations of one or more 
BTEX constituents exceeding MTCA cleanup levels have historically been detected in 
shallow perched groundwater samples collected at MW-1, MW-2, MW-4, and SVE-1.  

The estimated area of the hydrocarbon-impacted shallow perched groundwater is 
depicted on Figure 4 of the Additional Investigation Report (SLR, 2011). The impacted 
groundwater is inferred to extend beyond the western fence line of the OWSI facility, but 
not as far west as the intermittent stream. The area west of the fence line to the 
intermittent stream is inaccessible. 

The groundwater flow within the shallow perched zone appears to be controlled by the 
geometry of the clayey to gravelly silt, with flow converging into the low point of the top 
of the silt unit (SLR, 2010). Based on the known clayey to gravelly silt geometry and the 
area of petroleum hydrocarbon-impacted groundwater, there appears to be a flow 
component to the south-southwest (SLR, 2011). It is likely that the perched groundwater 
discharges to the intermittent stream, at locations near the southern end of the property, 
during periods of seasonal recharge. In addition, based on the presence of petroleum 
hydrocarbons at MW-4 and MW-5, there is a limited component of impacted 
groundwater migration, likely seasonally, to the north and east (SLR, 2011). 

As discussed in Section 2.3.3, based on the presence of the thick clay and cemented silty 
sand aquitard between the perched and regional water-bearing units, and the inferred 
deep groundwater flow direction, it is unlikely that hydrocarbon-impacted shallow 
perched groundwater beneath the property could affect water quality in the deep 
groundwater-bearing zones (SLR, 2010). This conclusion is supported by the lack of 
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detectable petroleum hydrocarbons in water samples collected from Well #2 in the 1990, 
2009, and 2010 (SLR, 2010). The extent of shallow groundwater impacts at the Site has 
been sufficiently characterized to support the development and evaluation of technically 
feasible cleanup alternatives in accordance with WAC 173-340-360 through 173-340-
390. 

3.4 Potential Receptors and Exposure Assessment 
The two primary exposures associated with the presence of COCs at the Site are human 
health and terrestrial ecological risk. The nature and extent of concentrations of COCs in 
soil and groundwater determines the potential exposure scenarios for human health and 
terrestrial ecological effects.  

Potential exposure pathways that may affect human health include soil, groundwater, 
surface water, and vapor intrusion. The following subsections present a description of 
each potential exposure pathway. 

3.4.1 Soil Exposure Pathways 
Two potential soil exposure pathways, direct-contact and soil-leaching to groundwater, 
have been identified for the Site. A discussion of each of the soil exposure pathways is 
presented below: 

 Direct-contact pathway: The direct-contact pathway considers both dermal 
contact with and ingestion of soil from beneath the Site, to a maximum depth of 
15 feet bgs. As previously noted, following removal of the USTs in 1990, an 
cleanup action consisting of excavation of gasoline-impacted soil was completed 
to the extent practicable in 1990 (SLR, 2011). However, to prevent structural 
damage to the garage building, residual gasoline-impacted soil was left in-place 
beneath the former location of the 1,000-gallon UST (SLR, 2011). Residual 
gasoline-impacted soil at that location is expected to occur from below 
approximately 10 feet bgs to the perched groundwater table at approximately 20 
to 41 feet bgs (SLR, 2011). Although direct-contact with this shallow soil is 
considered unlikely, this exposure pathway will be considered during evaluation 
of potential remedial technologies and development of potential cleanup action 
alternatives. 

 Soil-leaching to groundwater pathway: The soil-leaching to groundwater 
pathway requires consideration of the highest beneficial use of groundwater at the 
Site in accordance with WAC 173-340-357(3)(d). As described in Section 2.3.3, 
Ecology and OWSI well records identified 12 water supply wells located within a 
½-mile radius of the property (see Figure 7 of the Site Characterization Report; 
SLR, 2010). However, given the geology and hydrogeology of the Site (i.e., the 
presence of the thick clay and cemented silty sand aquitard and the inferred deep 
groundwater flow direction), it is considered highly unlikely that residual 
concentrations of COCs in soil could affect water quality in the deep 
groundwater-bearing zones. Only the soil-leaching to the shallow perched 
groundwater-bearing zone pathway will be considered during evaluation of 
potential remedial technologies and development of potential cleanup action 
alternatives. 
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3.4.2 Shallow Perched Groundwater Exposure Pathway 
This pathway includes ingestion of and dermal contact with groundwater from the 
shallow perched aquifer at the Site. As described in Section 2.3.3, Ecology and OWSI 
well records identified 12 water supply wells located within a ½-mile radius of the 
property (See Figure 7 of the Site Characterization Report; SLR, 2010). Although the 
shallow perched groundwater has been impacted by COCs, it is not used for drinking 
purposes (SLR, 2011). In addition, given the geology and hydrogeology of the Site (i.e., 
the presence of a thick clay and cemented sand aquitard), it is considered unlikely that the 
COCs could migrate from the shallow perched aquifer to the deeper regional aquifer. 

Given that the existing and any potential future water supply wells at the Site target 
production zones at depths ranging from 215 to 245 feet bgs, it is unlikely that the 
shallow perched groundwater would be used for drinking water purposes in the 
foreseeable future (SLR, 2011). However, for the purpose of this FFS, it is assumed that 
the perched groundwater may be used for drinking water purposes by future residents. 
Therefore, exposure via ingestion and dermal contact with groundwater from the shallow 
perched aquifer will be considered during evaluation of potential remedial technologies 
and development of potential cleanup action alternatives. 

3.4.3 Surface Water Exposure Pathway 
Shallow perched groundwater appears to migrate southwest towards the gulley with an 
intermittent stream (SLR, 2011). However, concentrations of COCs have not been 
detected in water samples collected from the stream. Since the shallow groundwater 
likely discharges to the stream during periods of seasonal recharge, it appears that natural 
attenuation processes are reducing the hydrocarbon concentrations before groundwater 
discharges to the stream. The lack of detectable hydrocarbon concentrations in the stream 
suggests that it is unlikely that human receptors, terrestrial receptors, or aquatic 
organisms could have significant exposure to COCs present in the shallow groundwater. 
As a result, this exposure pathway is considered incomplete. 

3.4.4 Vapor Intrusion Pathway 
As noted in Section 2.4, an evaluation of the soil vapor pathway was completed in June 
2013. Based on the results of the evaluation, no further evaluation of this pathway is 
warranted given the current and expected future Site land use. 
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3.5 Contaminant Fate and Transport 
Released gasoline constituents can exist in the environment in four different phases:  
adsorbed to soil, dissolved in water, as vapors, and as separate nonaqueous-phase liquid 
(NAPL) or residual product. To date, no evidence of NAPL has been detected in the 
subsurface at the Site (SLR, 2011). The primary processes influencing transport of 
petroleum constituents in the subsurface include: 

 Migration as NAPL both vertically due to gravity and laterally along less 
permeable soil; 

 Leaching from soil to groundwater; 

 Volatilization from soil or groundwater to air; 

 Advection and dispersion in groundwater; and 

 Natural degradation. 

These potential fate and transport processes are further discussed below. 

After a release from a UST, NAPL flows into the shallow soils near the tank. After 
saturating the soil, a portion of the NAPL can migrate downward and laterally through 
the vadose zone, and may reach the groundwater table, where it would float on the 
fluctuating groundwater. As the groundwater table rises and falls, a smear zone of 
residual hydrocarbons can form in the soil within the zone of groundwater fluctuation. A 
portion of the product can migrate with groundwater flow and based on solubility, the 
product also dissolves in the groundwater. However, there is no evidence that NAPL has 
migrated to the groundwater beneath the Site, and there is no current evidence of NAPL 
in the soil (SLR, 2011). 

Much of the developed portion of the OWSI property is covered with gravel, and as rain 
falls on the ground surface and infiltrates into the subsurface, residual COCs in soil can 
dissolve in the water and percolate through the soils. Some of the COCs eventually reach 
the groundwater.  Partitioning from soil to water is determined, in part, by the solubility 
of a particular hydrocarbon. Once dissolved in groundwater, COCs may be transported by 
diffusion and advection away from the source area. 

Horizontal migration with groundwater (i.e., advection) is expected to be significantly 
more extensive at the OWSI property than vertical migration (SLR, 2011). The top of the 
impacted perched groundwater occurs at depths between approximately 20 to 41 feet bgs.   

Dispersion, retardation, and biodegradation act to reduce the dissolved petroleum 
hydrocarbon concentrations as groundwater migrates from the source area. A growing 
body of evidence suggests that in most systems, biodecay is a significant loss mechanism 
for many petroleum constituents such as benzene. The intermittent stream is located over 
200 feet southwest of the contaminant source area and based on topography and water 
levels, the perched groundwater discharges to the stream during periods of seasonal 
recharge. Based on the lack of detectable petroleum hydrocarbons in the stream sample, it 
appears that the concentrations in the groundwater have degraded sufficiently prior to 
discharge such that petroleum hydrocarbons are not detectable in the surface water (SLR, 
2011). 
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The primary beneficial use aquifer in the vicinity of the Site occurs at depths of 
approximately 215 to 245 feet bgs beneath the Site. Given the geology and hydrogeology 
of the Site (i.e., the presence of the clay and cemented silty sand aquitard and the inferred 
deep groundwater flow direction), it is considered highly unlikely that residual 
concentrations of COCs in soil could affect water quality in the deep groundwater-
bearing zones. None of the data collected during the RI suggests that COCs have or will 
migrate to deeper groundwater that is currently being used as a drinking water source. 

3.6 Terrestrial Ecological Evaluation 
A TEE is intended to assess potential risk to terrestrial plants and/or animals that live 
entirely or primarily on affected land. A simplified TEE is required under MTCA to 
assess potential ecological risk posed by the COC at the Site and to determine whether a 
more detailed investigation of potential ecological risk is required. Aspect completed a 
preliminary TEE for the Site in accordance with WAC 173-340-7491. A copy of the 
completed Ecology VCP TEE Form is provided as Appendix D. The Site qualifies for a 
TEE exclusion under WAC 173-340-7491(1)(a) (All soil contamination is, or will be, at 
least 6 feet below the surface (or alternative depth if approved by Ecology), and 
institutional controls are used to manage remaining contamination.). No further 
evaluation of potential threats to terrestrial plants or animals from the Site is considered 
warranted. 
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4 Basis for Additional Remedial Action 

As previously noted, following removal of the USTs in 1990, a cleanup action consisting 
of excavation of gasoline-impacted soil was completed to the extent practicable in 1990 
(SLR, 2011). This section presents the objectives and standards by which evaluation of 
additional remedial action(s), beyond those already completed at the Site, will be 
measured. 

4.1 Remedial Action Objectives 
Remedial action objectives (RAOs) established for the Site are intended to comply with 
applicable environmental regulations and protect human health and the environment. The 
Site-specific RAOs include the following: 

 Protection from direct-contact and ingestion of petroleum-impacted soil; 

 Protection from direct-contact and ingestion of petroleum-impacted shallow 
perched groundwater; 

 Protection of drinking water in the deep groundwater-bearing zone; and 

 Protection of surface water for beneficial use. 

4.2 Cleanup Standards 
As defined in WAC 173-340-700, cleanup standards for the Site include establishing 
cleanup levels and points of compliance at which those cleanup levels will be attained. 
The following presents a discussion of the preliminary cleanup levels and points of 
compliance for the Site. 

4.2.1 Preliminary Cleanup Levels 
Based on the exposure pathways described above (i.e., dermal contact with and/or 
ingestion of soil and/or shallow perched groundwater), recommended cleanup levels for 
the Site are MTCA Method A cleanup levels for soil and groundwater. Evaluation of 
additional remedial action(s), beyond the remedial actions completed to date, will address 
achievement of these recommended cleanup levels.  
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4.2.2 Points of Compliance 
The points of compliance are defined in WAC 173-340-200 as the locations where 
cleanup levels established in accordance with WAC 173-340-720 through WAC 173-
340-760 will be attained to meet the requirements of MTCA. Once the cleanup levels 
have been attained at the defined points of compliance, the Site is no longer considered to 
be a threat to human health or the environment. Standard points of compliance which 
address potential receptors via the exposure pathways that are complete are presented 
below: 

 Soil for protection from direct-contact: Ground surface to a depth of 15 feet 
bgs; and 

 Shallow perched groundwater for protection of drinking water and surface 
water: Within the perched aquifer extending vertically from the uppermost level 
of the saturated zone to the lowest depth potentially affected. 

If it is not practicable to meet cleanup levels at the standard points of compliance 
discussed above within a reasonable restoration time frame, a conditional point of 
compliance for soil and/or groundwater may be established. Final points of compliance 
for the Site will be subject to Ecology approval. 
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5 Focused Feasibility Study 

This section presents a screening of potential remedial technologies, the retained cleanup 
action alternatives, and an evaluation of those alternatives. 

The purpose of the FFS is to screen cleanup alternatives and eliminate those that are not 
technically feasible, those whose costs are clearly disproportionate under WAC 173-340-
360(3)(e), or those that will substantially affect the ability of the existing tenant to utilize 
the Site. In addition, the purpose of the FFS is to evaluate the most-advantageous 
remediation technologies using bench- and pilot-scale testing, where applicable, to 
recommend a final cleanup action for the Site in conformance with WAC 173-340-360 
through 173-340-390. This FFS is intended to provide sufficient information to enable 
selection of a final cleanup action. As previously noted, the final cleanup action will be 
conducted independently under the Ecology VCP with the objective to obtain an NFA 
determination for the Site. 

5.1 Potential Remedial Technologies 
Aspect identified and evaluated potential remediation technologies for the Site with 
respect to the cleanup requirements set forth in MTCA and the RAOs and Cleanup 
Standards presented in Section 4. Potential remedial technologies for addressing the 
residual soil and groundwater impacts at the Site include the following:  

 Institutional Controls: Measures to limit or prohibit activities that may interfere 
with the integrity of a cleanup action or result in exposure to hazardous 
substances (i.e., limitations on the use of the property or resources such as an 
environmental covenant or maintenance requirements for engineering controls). 

 Engineering Controls: Containment and/or treatment systems that are designed 
and constructed to prevent or limit the movement of, or the exposure to, 
hazardous substances (i.e., asphalt or concrete paving/capping). 

 Monitored Natural Attenuation (MNA): Monitoring the removal of 
contaminants by natural processes (i.e., biodegradation). 

 Soil Vapor Extraction: Extracting and treating contaminated soil vapor. Pilot 
testing of this technology was completed. 

 Air Sparging: Injecting air into contaminated groundwater to volatilize 
contaminants. This technology is often implemented in conjunction with SVE. 

 Enhanced Aerobic Biodegradation: Injecting an oxygen source and, if 
necessary, bacteria to stimulate microbial biodegradation of contaminants. 

 In Situ Chemical Oxidation: Injecting or mixing an oxidant, such as potassium 
permanganate or sodium persulfate, into the soil which reacts with and destroys 
contaminants. 

 Dual-Phase Extraction (DPE): Extracting and treating impacted groundwater 
and vapor. Pilot testing of this technology was completed. 
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 Soil Excavation: Removal of impacted soil, followed by off-site disposal. This 
technology was implemented to the extent practical for cleanup of impacted soils 
during UST removal.  

Each of these potential remedial technologies has been applied at sites with similar 
conditions and chemical occurrences. Appendix E provides a general description of each 
technology and their general applicability to comparable sites. 

5.1.1 Screening of Potential Remedial Technologies 
Preliminary screening of the potential remedial technologies based on effectiveness, 
implementability, and comparative costs is shown in Table 5. The following potential 
remedial technologies were retained for development as potential cleanup action 
alternatives: 

 Institutional and Engineering Controls 

 Monitored Natural Attenuation 

 In Situ Chemical Oxidation 

 Soil Excavation 

These remediation technologies which passed the initial screening were combined into 
remedial alternatives and further evaluated in Section 5.3. 

The following potential remedial technologies were not retained for development as 
potential cleanup action alternatives: 

 Air Sparging – Air sparging was not retained for further development as a 
remedial alternative. The perched aquifer complexity and low aquifer 
permeability, coupled with the transient nature of perched groundwater, would 
make the implementability of air sparging and the recovery of sparged vapors 
problematic at the Site. 

 Enhanced Aerobic Biodegradation – Enhanced Aerobic Biodegradation was 
not retained for further development as a remedial alternative primarily because 
similar to air sparging, the perched aquifer complexity and low aquifer 
permeability are considered critical factors that would make this technology 
difficult to implement, and of likely limited effectiveness. 

 Soil Vapor Extraction – An SVE pilot test was conducted at the Site between 
December 2011 and January 2012 (SLR, 2012). An evaluation of SVE pilot 
testing performance is included in Section 5.1.2 below. The evaluation confirms 
that SVE is not a viable technology for remediation of impacted soil, and 
therefore SVE was not retained for consideration.   

 Dual-Phase Extraction – A DPE test was completed in conjunction with the 
SVE pilot test between December 2011 and January 2012 (SLR, 2012). An 
evaluation of the DPE pilot testing performance is included in Section 5.1.2 
below. The evaluation confirms that the addition of groundwater extraction did 
not significantly improve SVE mass recovery, and groundwater recovery rates 
were very low. As such, DPE is not considered a viable technology for 
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remediation of impacted soil and groundwater, and therefore was not retained for 
consideration. 

5.1.2 Evaluation of SVE and DPE Pilot Test Data 
A series of four SVE tests were conducted by SLR using a standard SVE system, with 
and without simultaneous removal of groundwater (DPE), between December 12, 2011 
and January 5, 2012. A complete summary of the testing can be found in SLR’s report 
included in Appendix F. These tests were designed to evaluate SVE and DPE as potential 
remedial options for removing gasoline constituents from soil and groundwater.  Both 
laboratory samples and photoionization detector (PID) readings were collected over the 
course of the testing. PID readings are affected by many factors, and therefore cannot 
confidently be used as a surrogate for actual gasoline-range TPH vapor concentrations. 
The laboratory analytical results were therefore used in evaluating SVE performance and 
mass removal rates.  

Soil vapor samples were collected during all four tests and were analyzed for a suite of 
hydrocarbons including gasoline-range TPH by Northwest Method NWTPH-Gx. Test 1 
was conducted at well SVE-1 without the removal of groundwater, and resulted in a 
relatively low concentration of gasoline-range TPH in extracted vapor (i.e., 47 milligrams 
per cubic meter [mg/m3] after 6 hours of operation). Test 3 was conducted on a 
combination of MW-1 and MW-2, and confirmed that the MW-1 is not suitable for SVE. 

The results from Tests 2 and 4 both indicate that pumping groundwater while extracting 
vapor (i.e., DPE) from SVE-1 modestly improved removal of gasoline-range TPH. DPE 
resulted in a lower water table, with a resulting increase in the removed volatile gasoline 
constituents. The concentration of gasoline-range TPH in the vapor sample collected 
from the blower influent line after 9 hours of DPE operation was 1,900 mg/m3.  

During Test 4, two effluent samples were collected from the blower influent line. The 
first was collected after 7 days of continuous DPE and had a gasoline-range TPH 
concentration of 30 mg/m3. The second sample was collected 2 days after the DPE 
system was restarted following a 4-day inadvertent shut-down. This second sample had a 
measured gasoline-range TPH concentration of 180 mg/m3, which indicates that some 
“rebound” of volatile compounds likely occurred in the subsurface during the 4-day 
shutdown. 

The SVE/DPE removal rate trend for the period from Test 2 through Test 4 was 
evaluated using the gasoline-range TPH concentrations from effluent samples and the 
respective airflows measured at the time of sampling. Due to the intermittent nature of 
the testing, mass recovery was evaluated relative to the duration of sampling time from 
individual test startups, as this provided the best assessment of how a continuously 
operating system would perform. 

Figure 4 provides a plot of measured effluent removal rates, using the duration of 
sampling time from individual test startups (as opposed to a synchronous analysis). The 
data collected from the SVE/DPE pilot tests indicate a relatively low starting mass 
removal rate of approximately 3 pounds per day, with a subsequent logarithmic decay in 
mass removal rate to very low recovery (0.14 pounds per day) after 7 days of operation. 
This type of decay is typical of SVE systems, which is one reason why high initial 
removal rates are a key to successful implementation of SVE. Based on evaluation of the 
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SVE/DPE test performance, SVE and DPE were not retained as viable remedial 
technologies. 

5.2 Potential Cleanup Action Alternatives 
As detailed in the Site UST Removal Report (AGI, 1991), following removal of the USTs 
in 1990, a cleanup action consisting of excavation of gasoline-impacted soil was 
completed to the extent practicable. Each of the cleanup action alternatives developed for 
the Site include this soil cleanup action as the initial component. 

Four retained cleanup action alternatives were fully evaluated for comparison with 
MTCA criteria (WAC 173-340-350(8)). The four cleanup action alternatives are as 
follows: 

 Alternative 1 – Completed Soil Removal and No Additional Action; 

 Alternative 2 – Completed Soil Removal and MNA with Environmental 
Covenant with Institutional Controls; 

 Alternative 3 – Completed Soil Removal and In Situ Chemical Oxidation; and 

 Alternative 4 – Completed Soil Removal and Excavation and Off-Site Disposal. 

A description of each of these cleanup action alternatives and corresponding evaluation, 
based on the cleanup requirements set forth in MTCA, are provided in the following 
subsection. 

5.3 Evaluation of Potential Cleanup Action Alternatives 
This FFS considers the requirements under WAC 173-340-350, Site-specific conditions, 
and the criteria defined in WAC 173-340-360 for screening of potentially feasible 
remedial alternatives for the Site. A cleanup action alternative must satisfy the following 
threshold criteria, as specified in WAC 173-340-360(2): 

 Protect human health and the environment; 

 Comply with cleanup standards; 

 Comply with applicable state and federal laws; and 

 Provide for compliance monitoring. 

These criteria represent the minimum standards for an acceptable cleanup action 
alternative. In addition to meeting the threshold criteria, cleanup action alternatives under 
MTCA will also: 

 Use permanent solutions to the maximum extent practicable; 

 Provide for a reasonable restoration timeframe, and 

 Consider public concerns. 

Evaluation of each of the cleanup action alternatives is provided below. FFS-level cost 
estimates for each alternative were calculated in accordance with U.S. Environmental 
Protection Agency (EPA) cost estimating guidance and professional experience with 
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similar projects (EPA, 2000). The cost for Alternative 2 was calculated as net present 
value (NPV) assuming a discount rate of 4 percent for a 15-year period. If long-term 
monitoring were to extend past this period, the NPV costs for monitoring after 15 years 
would be negligible. Cost estimate details and assumptions are provided in Tables 6 
through 8. 

5.3.1 Alternative 1 – Completed Soil Removal and No Additional 
Action 
This alternative includes no additional action beyond the soil cleanup action completed in 
1990. Though not implementable from a regulatory perspective, this alternative has zero 
cost and provides a baseline against which to compare other alternatives.  

5.3.2 Alternative 2 – Completed Soil Removal and MNA with 
Environmental Covenant with Institutional Controls  
This alternative includes MNA with an environmental covenant. Specifically, this 
alternative would include: 

 The soil removal action completed in 1990 which significantly reduced the mass 
of COCs in the proximal source area. 

 MNA to reduce concentrations of COCs in soil and shallow groundwater through 
biodegradation, volatilization, and other naturally occurring processes.  

 An environmental covenant (filed with the property deed) incorporating 
institutional controls to prevent exposure to residual concentrations of COCs in 
soil or shallow perched groundwater, and a groundwater monitoring plan to 
document the progress on MNA in reducing COC concentrations. 

This alternative highly implementable and economical, poses very little short-term risk, 
and is minimally disruptive to the operations of the OWSI facility. The potential for 
human exposure through direct-contact or ingestion of soil with residual concentrations 
of COCs under this alternative is prevented through institutional controls and restrictions 
on excavation or subsurface penetration established in the environmental covenant 

The potential for human exposure through direct-contact or ingestion of COCs in shallow 
groundwater is prevented under this alternative through a restriction on shallow 
groundwater use in the environmental covenant, even though shallow perched water-
bearing zone is not currently used for drinking water, and is a not expected to be a future 
source. The MNA component of this alternative provides for monitoring of the natural 
degradation of dissolved phase COCs in shallow perched groundwater.  

This cleanup alternative would likely eventually achieve the proposed cleanup levels for 
the Site, complies with applicable State and Federal laws, provides for performance and 
compliance monitoring, and considers public concerns. This cleanup alternative would 
also eventually result in a permanent solution. Based on Aspect’s previous experience on 
similar sites, groundwater monitoring to assess the progress of MNA on reducing 
dissolved concentrations of COCs in groundwater would be required over an extended 
period of time. At achievement of groundwater compliance, soil confirmation sampling 
would also likely be required. 
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The estimated cost of this alternative is $130,000 (Table 6). Restoration time frame is 
estimated at 15 years. 

5.3.3 Alternative 3 – Completed Soil Removal and In Situ Chemical 
Oxidation 
This alternative includes the following components: 

 In situ chemical oxidation to reduce concentrations of COCs in shallow soil and 
perched groundwater to below MTCA Method A cleanup levels. 

The in situ chemical oxidation component is estimated to include injection of a chemical 
oxidant at up to 20 permanent injection wells spaced approximately 15 feet apart to treat 
up to a 20-feet-thick zone of impacted soil within the mapped area of impacts. Seven 
separate injection events are scoped in this alternative. Injection-point spacing is an 
estimation based on Regenesis documentation. 

The in situ chemical oxidation technology will require bench-scale and/or pilot testing to 
evaluate its potential effectiveness, select the appropriate oxidant, and design an injection 
program. Based on a preliminary estimate of the total mass of TPH in soil (approximately 
880 pounds), approximately 28,000 pounds of RegenOx, a chemical oxidant supplied by 
Regenesis will be required over the seven injection events. Periodic post-injection 
protection groundwater monitoring would also be required to confirm that groundwater 
quality achieves compliance with MTCA Method A cleanup levels. 

Assuming successful bench scale testing, this cleanup alternative would likely achieve 
the proposed cleanup levels for the Site. It complies with applicable State and Federal 
laws, provides for performance and compliance monitoring, and considers public 
concerns. This cleanup alternative would also eventually result in a permanent solution. 
Based on Aspect’s previous experience on similar sites, groundwater monitoring to assess 
the progress of in situ chemical oxidation on reducing dissolved concentrations of COCs 
in groundwater would be required over an approximate 5-year period. 

The estimated cost of this alternative is $650,000 (Table 7). Restoration time frame is 
estimated at 5 years.  

5.3.4 Alternative 4 – Completed Soil Removal and Excavation and 
Off-Site Disposal 
This alternative includes soil excavation to address residual concentrations of COCs in 
soil above the shallow perched groundwater-bearing zone, and follow-up groundwater 
monitoring to confirm that MNA reduces residual concentrations of COCs in shallow 
groundwater to below MTCA Method A cleanup levels. The excavation component of 
this alternative would require demolition of the existing garage building, excavation and 
off-Site disposal of residual gasoline-impacted soil, and construction of a new garage 
building. 

As noted in Section 3.3.1, residual gasoline-impacted soil is expected to occur beneath 
the garage building from below approximately 10 feet bgs to the perched groundwater 
table at depths ranging from approximately 20 to 41 feet bgs (SLR, 2011). Based on the 
results of the RI activities, the estimated area of impacted soil covers an area of 
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approximately 3,140 square feet (see Figure 7 of the Additional Investigation Report; 
SLR, 2011). This alternative includes excavation of approximately 12,000 bank cubic 
yards of soil, including overburden and gasoline-impacted soil. Scoping of this 
alternative assumes the excavation can be completed by sloping, and without shoring.  
Shoring would add significantly to both the complexity and cost of implementation. 

During excavation, overburden would be stockpiled, tested, and reused as backfill. 
Gasoline-impacted soil with COC concentrations above MTCA Method A cleanup levels 
would be transported off-site for disposal at a permitted landfill. Periodic post-excavation 
groundwater monitoring would also be required to confirm that shallow perched 
groundwater quality achieves compliance with MTCA Method A cleanup levels. 

This cleanup alternative would likely achieve the proposed cleanup levels for the Site. It 
complies with applicable State and Federal laws, provides for performance and 
compliance monitoring, and considers public concerns. This cleanup alternative would 
also eventually result in a permanent solution. Based on Aspect’s previous experience on 
similar sites, groundwater monitoring to assess post-excavation attenuation of residual 
COCs in groundwater would be required over an approximate 3-year period. 

The estimated cost of this alternative is $1,250,000 (Table 8). Restoration time frame is 
estimated at 4 years. 

5.4 Disproportionate Cost Analysis 
A disproportionate cost analysis (DCA) was completed in accordance with WAC 
173-340-360. The DCA provides a means to balance the cost to benefit associated with 
an alternative and allows for elimination of alternatives for which the incremental costs 
are disproportionate relative to the benefits. The DCA for the retained four alternatives is 
presented in Table 9. Figure 5 provides a graphical presentation of the cost to overall 
alternative ranking (e.g.: benefit) comparison for each of the four alternatives. The 
criteria used to qualitatively evaluate potentially applicable cleanup alternatives in the 
DCA were derived from WAC 173-340-360(3)(f). These criteria, which were assigned 
weighting factors in Table 9 in accordance with applicable Ecology guidance, include: 

 Protectiveness: Overall protectiveness of human health and the environment, 
including the degree to which existing risks are reduced, the time required to 
reduce risk at the Site and attain cleanup standards, on-Site risks resulting from 
implementing the alternative, and the improvement of overall environmental 
quality. 

 Permanence: The degree to which the alternative permanently reduces the 
toxicity, mobility, or volume of hazardous substances, including the adequacy of 
the alternative in destroying the hazardous substances, the reduction or 
elimination of hazardous substance releases and sources of releases, the degree of 
irreversibility of the waste treatment process, and the characteristics and quantity 
of treatment residuals generated. 

 Long-term effectiveness: Long-term effectiveness includes the degree of 
certainty that the alternative will be successful, the reliability of the alternative 
during the period of time that hazardous substances are expected to remain on the 
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Site at concentrations that exceed cleanup levels, and the magnitude of residual 
risk with the alternative in place. 

 Management of short-term risks: The risk to human health and the 
environment associated with the alternative during construction and 
implementation, and the effectiveness of measures that will be taken to manage 
such risks. 

 Technical and administrative implementability: Ability to be implemented, 
including consideration of whether the alternative is technically feasible, 
administrative and regulatory requirements, permitting, scheduling, size, 
complexity, monitoring requirements, and access. 

 Consideration of public concerns: Whether the community has concerns 
regarding the alternative and, if so, the extent to which the alternative addresses 
those concerns. This process involves concerns from individuals, community 
groups, local governments, federal and state agencies, or any other organization 
that may have an interest in or knowledge of the Site. 

 Cost: The cost to implement the alternative, including the cost of construction, 
the net present value of any long-term costs, and Ecology oversight costs. 
Long-term costs include operation and maintenance, monitoring, and reporting 
costs. 

The Site DCA documented in Table 9 and Figure 5 assigns each alternative an overall 
MTCA benefit ranking on a scale of 1 to 10, with 1 representing the lowest 
protectiveness, permanence, effectiveness, risk, implementability, and greatest level of 
public concern. The evaluated alternatives for the Site are ranked as follows: 

 Alternative 1 – Completed Soil Removal and No Additional Action: This 
alternative was assigned an overall MTCA benefit ranking value of 4.7. The 
estimated cost of implementation is $0; 

 Alternative 2 – Completed Soil Removal and MNA with Environmental 
Covenant with Institutional Controls: This alternative was assigned an overall 
MTCA benefit ranking value of 7.1. The estimated cost of implementation is 
$130,000; 

 Alternative 3 – Completed Soil Removal and In-Situ Chemical Oxidation: 
This alternative was assigned an overall MTCA benefit ranking value of 7.2. The 
estimated cost of implementation is $650,000; and 

 Alternative 4 – Completed Soil Removal and Excavation with Off-Site 
Disposal: This alternative was assigned an overall MTCA benefit ranking value 
of 7.5. The estimated cost of implementation is $1,250,000.  
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As shown on Figure 5, Alternatives 2, 3 and 4 have essentially comparable benefit 
rankings. Alternative 3 provides a nominal net 1% incremental benefit over Alternative 2, 
and Alternative 4 provides a nominal net benefit of 4% over Alternative 2. Despite these 
limited incremental benefits, the costs to implement Alternatives 3 and 4 range from 
approximately 6 times (Alternative 3) to ten times (Alternative 4) the cost for 
implementation of Alternative 2. Based on the comparable protectiveness and 
effectiveness provided by Alternative 2, and disproportionate cost of the nominal 
incremental benefits provided by either Alternatives 3 or 4, Alternative 2 is identified as 
the preferred alternative.  
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6 Summary of Preferred Cleanup Action 

The preferred cleanup action alternative for the Site is Cleanup Alternative 2 – 
Completed Soil Removal and MNA with Environmental Covenant with Institutional 
Controls. This cleanup action would be conducted independently under the Ecology VCP 
with the long-term objective of obtaining an NFA determination for the Site. 

Alternative 2, as the recommended cleanup action for this Site, would include the specific 
elements detailed below.   

 Institutional Controls: These would be incorporated into an environmental 
covenant filed with the deed on the property. The covenant would restrict certain 
activities that could cause exposure to impacted soils or groundwater, or result in 
unacceptable mobilization of subsurface COCs. Non-commercial land uses would 
also be prohibited by the covenant unless and until a new analysis of remedial 
alternatives is prepared and Ecology approves additional cleanup actions 
designed to protect public health and the environmental under non-commercial 
land use scenarios. 

 COC Monitoring Program: The covenant would include a groundwater 
sampling plan addressing implementation of an MNA groundwater sampling 
program to document the progress of natural attenuation of residual COCs. The 
groundwater sampling plan would include sampling of the selected existing wells 
on an annual basis, with analysis for TPH as gasoline and BTEX compounds.   
After groundwater compliance is achieved, the covenant would also likely 
include a requirement for confirmation of COC attenuation in soil as a 
prerequisite to removal of the environmental covenant and issuance of an NFA 
letter.  

Based on the results of the DCA, the recommended cleanup action alternative for the Site 
is Cleanup Alternative 2 – Completed Soil Removal and MNA with Environmental 
Covenant with Institutional Controls.  
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Limitations 

Work for this project was performed for OPG (Client), and this report was prepared in 
accordance with generally accepted professional practices for the nature and conditions 
of work completed in the same or similar localities, at the time the work was performed. 
This report does not represent a legal opinion. No other warranty, expressed or implied, 
is made. 

All reports prepared by Aspect for the Client apply only to the services described in the 
Agreement(s) with the Client. Any use or reuse by any party other than the Client is at the 
sole risk of that party, and without liability to Aspect.  Aspect’s original files/reports shall 
govern in the event of any dispute regarding the content of electronic documents 
furnished to others.  
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